The ruv proteins of Thermotoga maritima: branch migration and resolution of Holliday junctions.
In homologous recombination in bacteria, the RuvAB Holliday junction-specific helicase catalyzes Holliday junction branch migration, and the RuvC Holliday junction resolvase catalyzes formation of spliced or patched structures. RuvAB and RuvC from the hyperthermophile Thermotoga maritima were expressed in Escherichia coli and purified to homogeneity. An inverted repeat sequence with unique termini was produced by PCR, restriction endonuclease cleavage, and head-to-tail ligation. A second inverted repeat sequence was derived by amplification of a second template containing a three-nucleotide insertion. Reassociation products from a mixture of these two sequences were homoduplex linear molecules and heteroduplex heat-stable Holliday junctions, which acted as substrates for both T. maritima RuvAB and RuvC. The T. maritima RuvAB helicase catalyzed energy-dependent Holliday junction branch migration at 70 degrees C, leading to heteroduplex linear duplex molecules with two three-nucleotide loops. Either ATP or ATP gamma S hydrolysis served as the energy source. T. maritima RuvC resolved Holliday junctions at 70 degrees C. Remarkably, the cleavage site was identical to the preferred cleavage site for E. coli RuvC [(A/T)TT(downward arrow)(G/C)]. The conservation of function and the ease of purification of wild-type and mutant thermophilic proteins argues for the use of T. maritima proteins for additional biochemical and structural studies.